Since early nineties, Latvia has remained a net importer of agri-food products. At the same time, both exports and imports of agricultural commodities and processed food products has consistently grown, with total trade turnover increasing. the objective of the study is to determine the trends in development of barter terms of trade in Latvian agricultural commodities and food products. to reach the research objective, barter terms of trade indices were compiled with various levels of data aggregation over the period from 2002 to 2012. the research results in general show consistently higher terms of trade in agricultural commodities in comparison with terms of trade in processed food products. the differences exist between the terms of trade for the same products or product groups depending upon the level of aggregation. trends in development of barter terms of trade indices for agricultural commodities and processed food products are different. In general, barter terms of trade for whole agri-food sector is not deteriorating. KEy wordS: international trade, barter terms of trade, agricultural commodities, processed food products.
Introduction terms of trade (tot) on international markets are the relative price of a country's exports compared to its imports. barter terms (commodity terms) of trade along with the income terms of trade are the most common indicator used to evaluate this price ratio. barter terms of trade can be viewed as the amount of imported products that can be bought by country per unit of exported products. often the net barter terms of trade is called the commodity terms of trade, a definition proposed by Viner (Viner, 1937: 23) . In the case of trade between two countries with only two products being exchanged, it is assumed that the imports of one country are the exports of the other country. terms of trade is calculated as the ratio of country's export revenue received to the import revenue paid. when terms of trade ratio is falling the country is considered as having deteriorating terms of trade. when terms of trade ratio improves the country can benefit from the opportunity to import more for given level of exports. terms of trade should not be considered a ratio associated with country's welfare as the terms of trade may be strongly influenced by the impact of current exchange rates on domestic prices and export prices. the main drawback of this concept is the loss of the importance of trade volumes. occasional surges in prices for internationally traded commodities sometimes never become fully reversed. thus, the long-term trend of rising prices can develop. this, in turn, might result in deterioration of country's terms of trade if the country is a major importer of this commodity. According to reinsdorf, such deterioration has occurred in the USA with respect to oil imports (reinsdorf, 2010: 177) . He proposed to exclude oil from calculations of terms of trade. reinsdorf coined a term of non-petroleum tradables.
Frequently, international trade is viewed as a production technology where the inputs are exports and the outputs are imports. Exports are believed to be transformed into imports at the rate expressed as the price of exports relative to the price of imports. thus, the change in the terms of trade acts as a productivity shock. However, in a study by Kehoe and ruhl, it is shown that changes in the terms of trade have no first-order effect on productivity when output is measured as chain-weighted real GdP (Kehoe, ruhl, 2008: 804) .
In a number of studies, terms of trade are corrected for the degree of trade openness of the economy to account for the effective impact of variations in the terms-of-trade on the real economy (Adler, Sosa, 2011: 14) .
Atkin et.al regard the terms of trade as a key determinant of a nation's economic prosperity that dictates the real purchasing power of domestic output (Atkin et. al., 2014: 19) . their research suggests large movements in the terms of trade can have important macroeconomic implications as relative prices and incomes change. In their study, major terms of trade episodes in Australia are examined highlighting the differences in the duration and the nature of the shocks driving these episodes.
Kohlianalyzes the relationships between terms of trade and macroeconomic indicators, such as GdP and real domestic income (Kohli, 2004: 83) . Earlier, Krueger and Sonnenschein attributed gains from trade to the price divergence (Krueger, Sonnenschein, 1976: 121) . Hamada and Ivata suggest a connection between economic welfare with improved terms of trade (Hamada, Ivata, 1984: 760) . the negative terms of trade effect can be adjusted either by cutting down consumption or by reducing savings. thus, the deteriorating terms of trade damages the growth potential of the whole economy (Fatima, 2010: 14) . An improvement in terms of trade, in turn, causes higher levels of investment and induces growth (Mendoza, 1997: 323) . In developing countries, changes in the terms of trade can contribute for half of the output volatility (Mendoza, 1995: 101) .
the terms of trade can be affected by exogenous shocks arising from global market trends, political unrest and climate disasters, such as drought. recent global developments in terms of trade concerning the major exporters of commodities are influenced by industrialization and urbanization of developing countries, most markedly, china. often improvement in terms of trade is simultaneous with the rise in country's GdP per capita. bhattacharyya and williamson assess the relative magnitude and policy responses to Australian terms of trade volatility with respect to frequent and large commodity export price shocks (bhattacharyya, williamson, 2011: 150) .
Easterly et. al. examine a large number of countries with respect to long-term growth (Easterly et. al., 1993: 459) . they conclude that shocks to the terms of trade are greatly behind the variance in growth.
Similarly, large panel of countries was used by becker and Mauro to determine the relationship of output drops to various external shocks (becker, Mauro, 2005: 7) . their findings suggest that, especially for developing countries, terms of trade shocks prove to be costly.
In multilateral trade when multiple products are exchanged between a set of countries, terms of trade is usually calculated using a Laspeyres (fixed weights) index over the relevant range of exported and imported products. when calculations are done over the time series including trade data from a period of consecutive years, usually a base year is used for establishing a share of particular product in country's exports and imports. the world bank (2014) provides net barter terms of trade indexes for all countries, measured relative to the base year 2000. Unit value indexes are based on country reports and previous year's trade values at the SItc classification three-digit level are used as weights.
the estimation of Latvian net barter terms of trade in agricultural commodities and processed food products would allow for a better assessment of the situation in the whole agri-food sector. the purpose of the study is the calculation of net barter terms of trade at various levels of product classification along with the identification of possible terms of trade shock episodes. the object of the research is Latvian foreign trade. the main tasks in reaching the research objectives are compilation of net barter terms of trade indices and identification of possible trade boom episodes. to perform these tasks, widely accepted net barter terms of trade formulae are used based upon the price indices for exports and imports, as well as the cumulative and average trade shock calculation method.
1. barter terms of trade the barter terms of trade of country i in year t according to wto (world trade organization, 2012: 33) recommendations is defined as:
where: P t iX is the price index of country's i exports in year t , P t iM is the price index of country's i imports in year t .
the price indices for exports and imports are calculated as:
where: X N is the range of exported products, M N is the range of imported products, p lt iX is the export price index for product k in year t , p lt iM is the import price index for product k in year t , S k0 iX is the share of product k in country's i exports in the base year, i X k s 0 is the share of product k in country's i imports in the base year.
Usually calculations are based on the individual product level data, with Fob values for export prices and cIF values for import prices. the values of calculated ratios depend much upon the trade classification systems used and the level of aggregation. A broader level of aggregation can provide rather distorted values as possible product quality differences are not controlled in this case. Another well-known caveat can arise from possible price shocks in the base year. this bias can be avoided by replacing base year values by the averages of three year period around the base year. terms of trade can be either calculated for entire list of products traded getting the country's single ratio or at the industry or sector level. the statistical aggregation of trade information varies upon the availability of data and research objectives. Potelwa et.al. (Potelwa et. al., 2013: 3) use 4-digit HS code data in South African agricultural trade analysis. However, use of these classificators explicitly does not allow to provide a clear distinction between primary goods and processed products. Moreover, products from the same code group may have been processed by different industry sectors. berge and crowe (berge, crowe, 1997: 3) use the indices built from SItc 4-digit and 5-digit categories in their research on South Korean terms of trade. A combined approach, using ProdcoM classification with references to HS nomenclature provided in EUroStAt guidelines allows for an acceptable distinction both between primary and processing and between industry sectors.
terms-of-trade boom
According to Adler and Magud (Adler, Magud, 2013: 6) a terms of trade boom episode is an event for which the following conditions hold: the cumulative shock (an annual increase in terms of trade index) amounts to at least 15 %; the annual average terms of trade shock (an average annual increase in terms of trade index) is of at least 3 %. the episode can be viewed as a cycle with starting and ending years. the end of cycle takes place when at least one third of the shock is reverted. the terms of trade boom episode can be defined by the following conditions: 
where: T i is the barter terms of trade index for country in a year i , S is the starting year of the episode; P is the peak (local maximum) year of the episode. the last year of the whole period is denoted by N . the dura- 
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Latvian agri-food terms of trade
In total, trade data for 1020 products were available using 6-digit codes from HS-2002 , HS-2007 and HS-2012 research results show a certain bias depending upon a degree of aggregation. the terms of trade indices compiled at product group level in general tend to be lower. this happens when products within a group with relatively low value and relatively high weight are exported and/or when products within a group with relatively high value and relatively low weight are imported. Preferably, terms of trade indices compiled at HS-6 digit code level should be used. For several product groups, such as honey, live animals, seeds, fruits and nuts, rather high indices are associated with the trade structure when in trade of similar products items with higher price are exported and items with lower price are imported. this trend is especially pronounced in trade of vegetable seeds. For other product groups, such as eggs, vegetables and cereals rather low indices are associated with reverse trend when in trade of similar products items with lower price are exported and items with higher price are imported. rather low indices for fish reflect simultaneous exports of low-priced varieties and imports of expensive salmon and trout. relatively high indices for crude fats and oils are associated with the exports of crude food oil for refining and imports of cheaper oil used in biofuels.
the obtained values of terms of trade for the most important processed food products are provided in table 3. dairy products, cheeses and butter with higher fat contents are predominantly exported while lower priced staple dairy produce is imported to meet local demand. Similar trends are seen in grape wine and fermented beverages segments. For strong beverages, cider, milling products, starches, bread, fresh and preserved bakery products situation is reverse. Premium brands of ice cream are exported while cheaper retailers' private label products are imported from neighboring countries.
to evaluate the terms of trade in agricultural commodities and processed products, shares of products with 6-digit codes in values of agricultural commodities or processed products to measure the performance of barter terms of trade indices for whole agri-food sector, indices are compared to net barter terms of total trade index (Figure 1) . A more detailed level of aggregation of trade data allows for a better control of possible product quality differences, providing more reliable values of terms of trade indices.
there is an increase in Latvian net barter terms of trade indices in agricultural commodities and processed food products over the period from 2002 to 2012, while total net terms of trade are stagnating or even declining.
the Latvian net barter terms of trade in agricultural commodities are favorable, but there is an downward trend in development of terms of trade indices. on the contrary, the Latvian net barter terms of trade in processed food products are unfavorable, while the trend is positive.
the trends in development of net barter terms of trade indices are associated with the changes in domestic and export demand, increase in two-way trade, development of private retailing labels and structure of the processing industry.
there are four terms of trade shock episodes in Latvian agricultural commodities during the period from 2002 to 2012. the episodes are relatively short-lived. the length of upswing period in the episodes does not exceed one year. 
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Santrauka
Nuo devintojo dešimtmečio Latvija tapo daugiau maisto produktų importuojančia nei eksportuojančia šalimi, šiuo laikotarpiu maisto produkcijos importas ir eksportas nuolat augo. Šio straipsnio tikslas -nustatyti prekybos žemės ūkio ir maisto pramonės produkcija sąlygų vystymosi tendencijas Latvijoje. Šiam tikslui pasiekti nustatyti prekybos sąlygų indeksai, apimantys kelių lygmenų duomenis nuo 2002 iki 2012 metų. tyrimo rezultatai atskleidė, kad prekybos žemės ūkio produkcija sąlygos, lyginant su prekybos mais-
